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Problem At the request of the Basic Training Comud., a study was
made of the a ident rates by officer trainees and NavCads for the fiscal
year of 1951k

l ) en compared with their expected accident rate, the dif-
ference between this expectancy and the actual number of accidents occurring
each month, the difference was not statisticlly significant. On a yearly
basis, however, it was found that the otudent officers did "ve a propor-
tionately higher accident rate in comparison with NvCods..

Indications were found in the data to question the stat nt by the
Pilot Caused Accident Comittee discusrion to the affect that\ student offi-
cers do meet the same flight proficiency standards. During f1scal 1951
there were six monthly periods in which no officers were attrited. The
student officers exceeded their accident expectancy during four of these
months while they exceeded their rate in ut tvo of ihe six months when
there were some officer attritions, Further, it was found that of those
officers and NavCads having accidents, no officers were attrited whereas
seven (10%) NavCads were attritedo

Recommendations: A system of plotting accident rates against their
expectancy rate is reccumended as a met-hod of analysis of future accident
trends.



On 1 .May 1951 the Chief of Naval Air Basic Training forwarded to the
S Ccmsndng Officer, NavSchAvMed, a request that the Paychology Laboratory

of the Research Department conduct a study of the difference in the acci-
dent rate between officer students and NavCads, to find the reasons there-
fore, if possible, and to make appropriate recomendations. This basic
correspondence and tables containing statistical data are listed in the
Appendix of thie report.

The facts which gave rise to the basic request may be siumarized as
follows:

1. That during the period between I July 1950 and 28 February 1951,
although the officer students represented 22.8% of the student load
on board, they were responsible for 40o3$ of the accidents.

2. That the attrition rate for officers was lower than among NayCads.
: These facts suggested the necessity for answering the following specific

questions.

of (a) Is the difference in accident rate between the two groups

of statistical significance or a matter of chance?

(b) If the difference Is of statistical significance:

() What reasons can be advanced to explain the difference?
(2) What suggestions can be made for administrative

considerations?

PROCEDURE

1. Collection of data,

a, Records were assembled of NavCad ard student officers in
basic flightt training for fiscal 1951, (Lxiudi & I pre-ftight,
special syllabus ana edvan.ed syLlabus students .n CQTU-4).

2. Analysis of det.-

a. Tables and a graph were prepared to sbhro monthly accident
experience of eazh group for purpc'!e ,; of ccmparison.

b. A statistical analysis waa made to determine significance
of the monthly and Lctal years accidents experience by the Chi.square
technique. To do this the accident expectancy and actual accident ex-
perience were used as the baeis for comptation

.3JL'TS

Table I presents the numDbr 6f suhject trainees on board each month
f during fiscal 1951 who wert tralIn under the standard syllabus. The
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4 oht"ly av_,*erage ,for theya ws83. te averAge About3%o hs

Tab le tI xresentis th* ntber of 'ciet.sstie ytegroups
inluedih7 Table T. Iwl enoe htthere ,were 112 accidents, of

-.- the average 01 fteacdnsivle fies 3 novdlyas

Tabe fl c~are, y mntsthe nuimber of'accidents to, -be expecte~
and the . ually susitaiied by studept off lers Aurihg fiscal 195i.

These monthA tonth differences -are- not statiatically, significant,
although3 th ca~nl~ h nmbler of accidents, in svo~ ot ppear

to be -cadse fo0,r' co~rnt I% fi g lce.. Caution is necessary in drWing-
concluisions fr , ' -ay such small sample, for ithe ch ances are 'relatively
slight ha studezit officeri vill exceed, their "shiie" of- -a .dentsi any
che 'moh. This need for~ caution applies also, oi course, tta the fact' that
montis :in which fever than usual accidents, occur, offer u.6 ground for
coliplAqece

C sidered. on ayearly bss ti rer probsble that student,
officers will1 exceed theiyr expected accident rate to at least .a slight
extent. Moreover., again on a yearly basis, it is. ast, certain, that4
the satident officeri'will havre en accident, rate' proportionately. higher
th4 -tie, Nivcid rate.-3

DTIS USS f 0

The meager kaowledge we have coneerting. the basi c cAuses, of acci-
dents peiits drawing onhly ve6ry tenuous, generalizations frm such. data,

as aveb~i ~tidedhere . Accient cauiation is no simple_ problem,
az&-may well be rooted in -some cotplex manner in baisic -processes of In-.
div-idiials I adaptatin to social (ae' well as tiyscial) e Vironwenbs. 'It
i o &108t caonb 1z6wledge -that, a. voz'riecl iniidusi is mie 'likely to

have a cilitnidividuals -va Iriot. on4~, -in the kind and awwust of'
worryihg they do, but also 'in the extent to- vhLo vorry makes them acci-
dent. prone.

1, This -average is' Te'ss- -bgn bie averae su pIe-d' -~ -baiU c

respbnd~ce, becau.sm it was, neseary to elimina -e thoae -meh in th.: on h~rd.
popuation who 4ey.- not tripn wr~er the slusridaied fl.10 zyl.1&bis.

Na . The miv.ber of aecidents 1 o be "'expeceted" ls- calioolated. sfmpi~t by
assuming thtat 'the mkbem6r of t~cjients suiat-Riiid by elther the-itu.dent

'ofcrof Navd igroois should Ate in 1%oortion to the- nunfber of'
studients ilying in, each group.

3,~ Theve estilmates are basd'. ont fiEgureEs -de 1yed- -by the Chii -Square test' for
a ttisico. A gificane.The level.s of' confidence derived vere "s followsi,

a,. Oficer accidents e Nrrd vI.h their epj. cbed riout.hly rati .:10
L Oi'ftcei' acciden's aip~e with 1 hejr expectedi annual 'rate f3.5
6. Oficer acclde-nts coinpre A,~ ~~d ~~e1 fr£s~.15 01

pare w'tl-,hlm~d t ,c~lel~s or isca 19,1. .'j



Althduh the present statiatical oialysis is not cause, for 'alarmi (that)is, the, difference betb:een- s'tudent officer and NaVChd 1.ccident: expbrienci is
not greatly more than- might, be due to chance) there',is a definite trend
wYhich suggests the need for careful invaestiga~tion,

One variable of p obsible impc,-tafice included 'in the basic -corres,) pod~ne ws rference to the fact tht eaieyT unt officers
a1ttrite for reasons of' -flight failure. Accordingly, the- files -onl this

grop wr~ x ied and- the -data ate presente i ,Tab).e MV. ItVill
-be sen that officers represenht oiiy 12% -of 'thefit file atrt~
Perhaps ey6# -m-re interesting, is Pl~ite I,, vhich combines in graphic form
-the accident fMures from Tabl6e III and the -attrition data from. Table

IV. rpmthisrap it~maybe seen that the officers, exceeded their
expected sncident rate -durirA 4 of 'the 6-months ,in wihich, no-officers were,
attrited. for flight failure hInd- in but 2 of thee 6 months when'therie were
some officer attritibns.

Pursuing the, trend suggoted by the above data Table, V was prepared,
-which showsi that 4ij officer trainees' and 71 a d uvie ciet
during te period, covered by-t-his studiy N~eo fficr nti ci
deint ,group were attrited for flight 'failure . wile'seVeiof the Naybads
were attrited.

'These data suggest the fact that the statekients in the basic corriespon-
dence wihich report that the NavCads and off."der trainees meet the same
itandarde for instruction;,(4nd: iherefoie, attriti on) are open. to question.
However, the above data is, merely suggestive ihd no -f-.rm conclus6ion 'ci be
drawn because there are cth;er factors w hich might'be operative in this
situation such as:

1. Different ages and expeience 'of the twvo groups.
2, The relative ~seriousnevs of the-accidents-involved.
3. Different lirvig conditions and personal responsibilities of the

two groups.
4. Stages of training in which the accidents occur.

Such factors should be investigated, and it is intended that they shall
be made the exibject of succeeding r eports in this series.

RECCVMMATIONS

On the basis of the data available on the accident rate and attrition
rate of officer trainees it is recommended that monthly reports on these
variables be presented together vhen the problem of accident analysis is
up for discussion. It is further recommended that the Safety Officer or

* other appropriate official keep a running graph similar to that presented
in Plate I for the various types of trainee. Tn this way the expected fre-
quency of accidents can at all times be considered in relation to the actual
number of accidents.* If it is found that either officer trainees or Nav-
Cads begin to exceed their accident expectancy, the matter should be

C brought to the attention of the proper officials for detailed analysis. A
practical criterion for implementing such a special investigation might
be the occurrance of accidents in excess of expectancy for two consecutive
months.
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V

M 42RVP1 A0CIDO, SUSTAMn~ BY (W-ffOE 1 TRA-Z4 AM~
UAVCAfS M ME WAIC-TR4Ani~lG CMM, =ICAL 1951.

\Ak

JU AIS S6- Oct NOT Doe Jan Feb lr Apr MW Jun Tota

ro .0fficer
-2n :. o 6 2 5 h. lo 6 2 30 0 1

Accidents 5 9 8 6 2 4 8 '8 6 Ti

Total 3 :7 9 i4 81718 1.9 o 0 6 1

OficeL L --- ---- -

Ac~e:7zat~ 33.0 29 .0 00\0 43.0 25.0171o.0 50.0 53.0 60,0 20.0 27.0 00.0 37.0

Acede rt |67.0 71.0 100 57.0 75.0 29.0 50.0!7.0 40.0180.0 73.0 100 63.0

-ic"l 100 100 w0 IGO o 100 100 l00 100 100 100 !00 100

I C



) ~TADBO t

C~ampi~six Or. 'l1Ump WAco~ % oB
SUS!~TAXMD BY 7113DWfJ2CEOO DJIG'FICAL 19514

atpeewdAcua
Mo10ec, xbdjera AccidztS~ Dlfferoezle

I-Miy 1.00 1.00.

Ausu&ub 2 1 U 2.00 .13.

Sepombcr e. 0.00 27

0eober, 24.63 60o -.1.37

AIlovaer: 2.66 2.00.6

Decemiber 2.35 5.00 -26

Jona~y2.64 ~ 4~.0

F ebMILUTx 5.70 10.00 .0

Mrh2.66 6.oo -3-341

AIzT1l 2 .5 2.00 5

My2.61. 3.00 ... 39

,M "a0.00 1.41j

V or the sttti~co1y mttdcd rea.derj thbe figures In colum one uvere

der.vel by zlpi.ing the nmznbr of accldex4q occuing dur~xng each
2-f ~Mottl (11=0 3, tdboeo) by Ze Percent~ of st~dt **Mro~er= In the

trataing popuation (line 4, tableA-
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juigP3710 MUII W COiTB AI M HAVCASS

-. -Ino be - -ed- w yTtl v

F 1 X a i -:05 3 Jo j000 1 1 3 -2 f3 13 1.08

'20 7 mo 9 - 8 l A 10 8.2

T01=1 ~ ~ ~ ~ ~ ~ ~ 1 5 i 1 to9189u36 13 M93

Officers 23-0 00-0100.0 00.0 00.0 00.0 00.0 31,009.0 13-0 23.0 12.0 12.0

-ad- Wo.o77 O .o0 100 100 o 00 100 3.00 89,0 9.0 87-0177.0 88.0 88.0

TjiooIoJoo0 100 1100 100 1 100 100 100 100 100 -0 100
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I MBK~lab

I YAW 351I

To: Officer In Charge, Naval School of Aviation Medicine

SubJ: Research Facilities; request for

Encl. (i) Copy of mm frn Basic Safety Officer to NO or 7 lW 1951'
2)W U 3 2  1951

) " " 9 1.
1 Ecerpt frcm PCAC timtes of 13 Mar 1951

5 " Safety Commil Mintes of 3 April 1951

1. For the pcot eight onths, officer students have been Involved in en
unusually hig& percentage of the aireraft accidents ocauvrIng in the Basic
Flight Training Pprgzm.

2. The reason for the difference in the accident rate betwem cadets ai
officer students is not readily apparent. Enclosures (1) an (2) present
statistics which vere prepared by the Basic Staff Safety Officer end vblch
illustrate the higher accident rate of officer students. holoswue (3)
presents statistics on attrition rates for offier stalents and cadets.
Enclosure (4) and enclosure (5) are excerpts frm the minutes at the Pilot
Caused Accident Comittec and the Basic Safety Council, respectively, both
of which have discussed the roblen without cning to aqr definite con-
clusions. Enlosure (4) presents the opinion of the PCAC whch holds that
outside Influences, not usually applicable tocadets, my be a cotributing
factor for the higher accident rate among officer students.

3. It is felt that officer stulents do meet the same flight stadards as
required of cadets, and therefore, any factors which my result in officer
students, as a grou., having a higher accident rate than cadets are outside
of the fligbt and ground training which the students receive.

4. it is, therefore, requested that the Psycholomy Branch of the Research
Laboa'ories of the School of Aviation Medicine conduct a stauy of the
difference in the accident rate between cadets and officer students to
deteridne, if posible, the reasons therefore and to make re i dstions
as ere considered appropriate.

Fr IH. Rua
feai' Adnril, U.S.' miy
Chief of Nal Air Basic Training

CONy to$
CNATRA-1



7 mamh 1951

vcf)j4 r-c or tlts MLct Caumod Ai~Caak, Cviudute AenU~

1. It is intarestfng to ra0te that off iter students vere involved 1* 18
or 62% el. the total 29 zecidcerts for the mouth, end fWther, that pff5.er
stv.~euts vere imlvm~vl 1.n '10 of the dual stall/spin aid grom"oo aecV~nts.
T~his is arp-ci.ai2l ntvrluby e-Ince officer stwzlcnts comp'rise only 16$ of
the 7.msetief total. f3-1tit,' sttlent complemnut. 'This situation is not Just
I12cativve of - -, Feb:,tvy acaio12,b record, bifb seems to follow a Seneral
trend. for the last see-i~ x~onthn mho officer students were Involved In
apprmclmel.y 4f2% of the acc idets. Yt cmaiiot definitely be deteninA
vhether lmz.-tnuctors ere inclled to put more fai-th In officer students or
whether officer dftudents do not %rasp the atanldordi?.ed ground and n1ijt

itmwtlon In the em light~ as a cadet. In mast cuse the office attiat
is roro rc~ture aind thxere.ore ir1~ht try to inject sew of his ovn Idess,
and In tam nd I loe comue foith In bis 1i-strzctor. It Is beiiewsql that
afficew oe,,A-ts axe. not xeqidred to t:-ke the aviatioa aptit~e tests vbich
are required of the cadets prior to their aicceptance In the yrogrm. One
ex-irstiuctor etivmed uip his vle-78 In one Mhort pxsegraph as VCoflms:
"Officer siduents& ae intined to argue aid alibi more than cadets ." Tis
ray bear fimit for tbauSht.

It Is fux'thr nioted tha~t:

(a) Mhe fll~irb aradvs of of'fteer studenits are hilier than average. MUs
Is reas~onable since %hey re nomO-l1y mtore m-bur. then. the cadet.

(b) The cattrition r'ate Is lower. Viais Is~ believed to stem from the fact
thait Student Pilotr Dir.:psil'.-Im Boards ame more lenient vith officer itents.

f~lie loi; .io rzte r~einst the h1&h accident rate does not balance
very well.

2. it ix- rnqueitc'-'d Qat r ,- Sivie of the Pil~ot Caused Accident Committee
place -this ~tr~tof.Zcer s.ti*tion m~ the agerfta of Its net~ nonthl meeting
ezid'alco lb~x t to --hle aftention of the 3asle Safety Council.



yardIng, of for iteman Mo Cmelael olttg ,6

hel: (i) canyarison of officer aund cauet student loa dmus~ peried at i mya2
1950 to 28 February 1951

(a) Canyaresk of offier em cadet stutnt accident rates &uring prIo&
of 2. :a3y 1950 to 28 Vebruw i951

1.* The following statIotics are farearded for Incluion on the ae&~ of the
nexct uuosxth3y meeting of the Pilot Cwxsad Accident Cowittee, and *ova Usa pr-
lod cif 1, JU71 1950 Ltawowvh 28 February 1951. These sttIcs ane based on &Ul
UEN,9 UMC, tSCG and USC&GS officer students In the Deslo Training Csamu ftr-
ka~g the abv Period.

2. Higlights of these statistics are as follows:

a. Percent of officer stubse for the full period - 12.8

b. Percent of accidents lnvvng officer students for full Period - 0.3

a. Perent of officer students for Period 7-1-50 thro*& 12-31-50 - 21.7

d. Percent of accidents Involvin officer students fter Period 7-l..50
throm&e 312-31-50 - 35.4

o. Percent of officer studeats for Period 1-1-51 thzu*t 2-08-51 .18.0

f. P'ercent of accidents :involving officer students for pariod, 1-1-51 thol$
2-28-51 - 51.1

3. IRnclosre, (1) shmws the Percent of officer students apilmt tatel Reslo
students bmoke da-n by imelm, mothe end full *eid Inclosue (2) shws the
accidents brolum down into officer category, Neaeteabimm' categwi =I
other category. The second enclosure also shows the percept of ffiost and
cadet students involved In the accidents broken down Into wafs

Ii. These statistics wera ccmpiled from the NAT vek3~r statistical wqias
(MIMRA 175-Rev. 1-51) and accident stbatistical weowod omp" In *a GAM
Aviation Safety Officer.

Very respectfully,

P. W. ScmisL

SHMM (2)-3-
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19 March 3951

!MA!TIMII4 FOM MIAB? TRAEMM~ O IC3

Sifbj: Stua1et Pflot a~rtt1;5io =test perlodt 1 Julyr 1950 throuva
28 February 1951

M.mIAL PUM UE'o

29 5 1

IMPI/ADP 1- 60
TOAJ133 65 6B

2. It 111~tB of those atr ±stics are as fofla-m&

a. Pemee, of ofi.cer sw~tu to? o e fun.3 pwa~o - 92.6%

1). Percent of mccodets 1nvolvIMe Wficor ottdoats for fufl
Perloa -403

o. Percemft of offli~er'1jr falures for full period 7.7%
di. Percerrt of off',.coez'a1trtion for 1058012 obber thm f1lW

fdi1wo' - 06

P. W. soma=G~

EMIMOMVR (3)



RIV !a Or .1 -4*.~ 3.951 - -- - -

'in~~- -bfne -- ro----ov -ta :il WM-

1, 40.4 rcoeBwTaiigcin

-ae Ghsi (2) tzet g rm* no~duipeae yth ai aa
Offte oiic.Uning T~Co Le St~teti Offl-tb steis- ojzfrre M6 Sohe iotzi

Officbeee v-bieouthe th bhatr.~ the omt~ (3.) tha be cwied

t.ly' 1950t cftid 28eb- MOd9cusin 6ffce Ccltue oziae of.8 th, that
(tiIzt cAd and cerc do3v& mes t0.3e smn thegW proicie. tapg reqire
Oaidets~e both& fi. laacrut-U fes fd tLq= pftrIM arezier Sthavr
p~;Aoti the: tic.Bvvda (2 thfo hr Lw factors, is-u love The Se
to tdetsMc as~o mi ot.nmL~ rben or e!.a it tu f
trl nfgith covete Nalbe &ecxei tlae a- nzmiittee as fr the bplnioa atm
(1 ulde tr of ite~ dom maeed thz MVe f&blbh poiainA6 stmwz redtfth
ofrewa)t oh of Stal otir Mandmiti Bowds~rc beorew Sth~eir
effev1 acs D eprd lm -1-oex~ thet oNAThe ott wre11yed t~cbe

rt'e. rwIm~nina oit c ,,WL cOnsier tInet eze =dio tae t etroft te

An cher Invorsti M.e tbo r.ldozb oficlem. sZSil to woe JSf mW further
4 actltca is deeiied necostsr.

M4OM0



DMICi The'4o (2Chatm ofthe fLActrs CausdAccien applible reads
ecerldpsb bem a emrbut1 proter*& fo thBse W~le* Officer doccomft
stanc t e oornidere the~~ ato tokat toe restrt thdesa affoaiw
tM*IL sftudent ve~ Pilbtha Dispositio candat thl re tIr refi-
officerd vlu seto w~as BT u h4frteprido rI
tflCmWA'DI28 Itn-- 1951s zocM hath studaut ver AnivaIer03 oa rat

aicraft,: acaiein eicrs Trsoni& t Oey ioe±' c 22nit of tes-2Wp
ctdabcopemn. eBai Safety Offie~ furer advancedat the tb*Wn ofie itwtnt
the wate stp, if aencold be t=mn o reyc Othe eat t.. elt e
Mo aused ofcthen asc Sa e Couni ofthe ad UA; (1)ir tet c

Officers poin meet toe thme fficeratlant stimgnte thquired amnt a0Ms
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